' THE ESTIMATIONS OF COEFFICIENTS FOR SOME SUBCLASSES OF SPIRALLIKE FUNCTIONS
Let H denote the class of all-functions holomorphio in the unit diso U = {z: |z| <1} and let denote the olass of such functions a * H, that cj(O) = 0, fa)(z)| <1 in U. Let f,F £ H. We say that f is subordinate to F in U and write f -< F, if there exists a function <ue.fi such that f(z) = F(«(z)).
In paper £5} the following olass of functions was introduced P k (A,B) = {p(z) = 1 +c k z k +o k+1 z k+1 +... €H:p(z) where A,B are arbitrary complex numbers such that |a|41, | B|<1 and k is an arbitrary nat ural number» Now we introduce the following olass Sk U.B) .
.
.. H , Mfftl 4 .
It is easy to observe that if ft S k (A,B) then zf' (z)/f(z) takes values in some domain included in a half-plane with ^' This work^was partially done during the authors' stay at the Universite de Montreal, Montreal, Canada. zero on the boundary and therefore f is univalent epirallike function. We also have that if is normalized, then
The main purpose of this paper is to give some estimations for the coefficients of the functions f which belong to the class S k (A,B). The estimations of |f(z)| and ff'(z)| in this class are also given. Theorem 1. Iffe S k (A,B) and | z| = r < 1, then (2) r(1-|Bl:
where for B £ 0 we put
The results are sharp and we obtain equalities in (2) In the same way, using (1), (9) and the right side of (7), we obtain the. right sides of (2) and (3)» Now noting that If'(z)| -|f(z)/z| | zf '(z)/f(z)| and using (1), (8), (2) and (3) we obtain immediately (4) and (5). Now, to estimate the coefficients we will need the following lemmas:
Lemma 1 
Proof.
It is easy to check that for q = 1 the equality (13) holds for any A, B and k. Suppose now that (13) holds for every q < p. Then for q = p+1 the left side of (13) takes the form (using (13) In particular for every natural number n such that k+1 < n 4 2k we have (15) |a n |<|A+B|/(n-1).
The estimations (14) and (15) How, using Clunie's method (see e.g.
[j]- [6] ), that is integrating squares of modulus on both sides of (22) and (23) Inequality (24) is equivalent to (14) and noting that
we obtain (15). It is easy to see that for the function f n (z), given by (16) Thus f fl (z) € S k (A,B) for n > k+1 and gives equality in (14) and (15)* This completes the proof of Lemma 3.
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To prove Lemma 4 we rewrite (25) in "the form
The inequalities (17) and (18) are proved by induotion with respect to v.
For v = 1 the inequality (17) is equivalent to (24) and therefore it holds.
The inequality (18) In the first case, by (24) and Lemma 1 (3° with 1 Q = k) we have
In the seoond oase, by Lemma 1 (2° with 1 Q =. k) we have | A+1BJ 2 -(1-1 ) 2 = (1-1 ) 2 Qw l-1 | 2 -l]<0 for 1 >k+1.
It means that the left side of (28) is nonpositive as a sum of nonpositive numbers. Thus (28) holds in both cases and therefore (18) holds for v = 1. Suppose now that inequalities (17) and (18) hold for v = 1,2,... t q. Then by Lemma 2, using (27) with v = q+1 and (18) with v = q, we have It means that (17) holds also for v = q+1. Now if v Q > q+1, then by (17) with v = q+1 and by Lemma 1 (3° with 1 = (q+1)k) we have
Cz.Burnlak, J.Stankiewicz, Z.Stankiewicz 3. For A = B = 1 and any arbitrary natural number k we obtain MacGregor's Theorem 1, £3]» 3. If A =1, B.= m, k is arbitrary and v < v Q , then inequality (29) coincides with the estimate by Szynal*s Theorem 7 f [6] , but for v > v Q these two estimations are different. In the proof of Theorem 7 ( [6] p.117) there is a mistake. Namely, for one factor of -the product it gives an upper estimation, but the other factor may be negative and the estimation is false in this case. For some special values of m, k and n the estimation for a n in Theorem 7, [6] is better than the modulus of the n-th coefficient of the function (16) which belongs to this class, 5. Theorem 8 in paper is also false, as it can be shown for the function and since Q^iz) = t+(3lak+1+(l-A)bk+1 )z k+1 + ..., then Gx € Sfc(A,B).
